Literature on persuasive technology acknowledges the importance of promoting reflection within design research and practice. This paper takes up a reflection framework suggested in previous research as assisting the reasoning of researchers, designers or other stakeholders concerning values, goals, actions, and their consequences in a project. It contributes to this research by demonstrating additional evidence for the applicability of the reflection framework by applying it to a published case. This work can guide researchers and practitioners by means of issues to be considered while reflecting on as well as communicating value-related aspects in a project, so that significant value choices and the rationale for actions taken to promote them are clear.
Introduction and Background
It is a widely shared view that being sensitive in setting design goals, choosing means as well as considering the values and rights of all relevant stakeholders ensure that ethically and morally relevant considerations inform the shaping of a system [2, 3, 5, 13, 16] . Reflection is necessary to challenge assumptions and values as well as for clarifying our understanding of what is good or bad, right or wrong [5, 13] . Research in the context of persuasive technology investigates and suggests a set of principles, models and methods for the analysis, design and evaluation of such systems that aim at influencing people to change their attitudes and/or behaviors [10] . Previous research has argued that setting persuasion goals and chosen means to achieve them imply value assumptions and have consequences for those affected. They have emphasized the importance of reflection and user participation in the analysis, design and evaluation of persuasive systems [7, 9, 11, 12, 15, 17] . This paper takes up a reflection framework suggested in previous research as assisting the reasoning of researchers, designers or other stakeholders about values, goals, actions, and their consequences in a project [15] . This framework is informed by the reflective concepts of discourse ethics [4, 5] , -including different types of discourses such as pragmatic, ethical, and moral discourses, -and by other value-based argumentation approaches [1] . Previous publications related to this framework have argued that it can be used within the process of persuasive system development for several purposes, e.g., for supporting ideation, analysis, design, evaluation as well as publication of a system. However, the usage of the framework has so far only been partially demonstrated. For example, the framework provided guidance for the design of reflection support systems [14, 16] as well as of an argumentation-based design rationale application, a Rationale Browser, that implements several of the questions of the framework to enable reflections as well as to document the result of the reflections [6] . In addition, parts of the framework (i.e., aspects of the pragmatic discourse) were considered for the analysis of the communication of value sensitive design research, and demonstrated that some of the guidelines have been inherently followed by some researchers [18] .
This paper extends the analysis perspective beyond pragmatic discourses and in addition considers ethical and moral discourses in order to offer an incremental contribution to the research. By applying the framework to a published case that communicates reflections on persuasive technology, this paper provides additional evidence for the applicability of the reflection framework within the practice of persuasive design research. Such an analysis of reflections can help persuasive system researchers and designers to clarify the value specific issues and significant choices, to understand the reflections and reasoning of research participants, as communicated by the researchers, as well as to identify issues that have been given no or little consideration.
In the following, we first introduce the relevant parts of the reflection framework, then present a proof-of-concept demonstration of its applicability by applying it to a published research article, and finally, provide some discussion and conclusions.
The Reflection Framework
Practical reasoning is the general human capacity for resolving, through reflection, the question of what one intends to do. In his discourse ethics, J. Habermas [4] distinguishes between the pragmatic, ethical and moral employment of practical reason and three types of practical discourses, i.e., pragmatic, ethical and moral discourses. The idea is that in practical situations the question of what one is to do can take on pragmatic, ethical, and moral meaning, requiring different kinds of answers for justifying choices among alternative available courses of action. Reflections on pragmatic discourse seek reasons for a rational choice of means in the light of fixed goals, or of rational assessments of goals in the light of existing value preferences. Ethical discourse involves reflection on what is good for oneself or for a cultural community. Finally, moral discourses seek what is "equally good for all" and thus just.
To provide further refined guidance for reflections in relation to these three types of discourses, previous research [15] has distinguished two usage options for discourses: for identifying ideas (identifying mode) and for evaluating decisions/regulations (checking mode). In addition, a set of critical questions for each discourse are provided to support the reasoning/reflection of researchers, designers or other stakeholders. J. Habermas [5] considers practical decisions to be legitimate if they result from a deliberative process that involves a fair consideration of the interests, values and valid norms. We consider persuasive system design research as a practice that has to deal with the practical, the good and the just. Consequently, its results can be considered legitimate if they are justified from the standpoint of pragmatic, ethical, and moral reasons, -a process requiring iterations between discourses in both identifying and checking modes for creating and examining ideas [16] . In this paper we limit our attention to the usage of discourses in the checking mode, as shown in Table 1 , and leave the usage of discourses in the identifying mode to another paper. Table 1 . Discourses and related questions in the checking mode [15] Pragmatic Discourse
Goal-Value: Reflect on the goal and its value
1. Is the value V proposed indeed a legitimate value? 2. Is goal G possible? 3. Will goal G realize (or at least be consistent with) the value intended? 4. Are there other goals considered that might conflict with goal G? 5. Are there alternative goals to promote the same value? 6 . Is it possible to do action A? 7.
Action-Goal: Reflect on the preferred action (means) to achieve the goal
Will action A bring about the desired goal G? 8. Are there alternative ways of realizing the same goal? 9 . Will doing action A promote the value intended? 10. Will doing action A promote some other value? 11. Will doing action A have a side effect which demotes the value intended? 12. Will doing action A have a side effect which demotes some other value? 13. Will doing action A preclude some other action which would promote some other value? 14. Are there alternative ways of realizing the same value? 15 . Do the goals considered promote or violate values preferred? 16. Do the actions considered promote or violate values preferred? 17 . Are the values promoted in accord with norms? 18. Are the goals to be achieved in accord with norms? 19. Are the actions to be taken in accord with norms?
Action-Value: Reflect on the value consequences of the action

Ethical Discourse
Values: Reflect on the compatibility of final decisions with ethical values
Moral Discourse
Norms: Reflect on the compatibility of decisions with accepted moral norms
Reflections in pragmatic discourse assess the choice of means in the light of fixed goals, or of goals in the light of existing value preferences. The questions for pragmatic discourses were mainly based on the concept of value-based practical reasoning [1] . In the context of persuasive systems, this kind of reasoning in checking mode can support the examination of existing practices or systems.
The goal of an ethical discourse is first and foremost to critically evaluate the goodness of ends [5, p. 161 ). In the checking mode we considered those questions that help to assess whether the choices of goals and actions (i.e., results of pragmatic discourse) are in line with the values preferred. Two questions are included so as to critically evaluate the goodness of the results of pragmatic discourse, i.e., checking the goals and the actions taken with respect to their compatibility with the values preferred. They accommodate Habermas's [5] requirement that practical decisions should be compatible with ethical values to be considered legitimate.
Moral discourses deal with the moral rightness of norms of actions or regulations. Norms and values differ in their reference to obligatory rule-following and in their absolute versus relative bindings, as Habermas [5] states: "In the light of norms, I can decide what action is commanded; within the horizon of values, which behavior is recommended." (p. 256). Moral discourses can be entered into to find a norm or regulation that is just (identifying mode) or to assess the morally rightness of the results of other discourses (checking mode). For the checking mode we considered those questions that critically assess the results of other discourses. They can prompt researchers to examine whether the values promoted, goals set or actions taken are in accord with accepted norms and if they are in line with the requirement that the results of pragmatic and ethical discourses should be compatible with the moral norms in order to be considered legitimate [5] .
To conclude, the schema recommends researchers reflect on and communicate the issues. Next, we apply these questions to analyze a research case in order to understand whether they have been inherently followed in a somewhat coherent way.
3
An Example of Reflective Research Communication
Purpose and Method
To demonstrate the applicability of the framework, we examined a published research article echoing the work other researchers [8] have done who used secondary data in the form of published cases to demonstrate the applicability of their guidelines. A published article can be viewed as an artifactual outcome of a reasoning process. We consider the article by Purpura et al. [12] , which discusses some ethical and sociocultural considerations involved in the design. It thus represents a good example of reasoning on the practical issue of "what one is to do" and provides evidence for pragmatic, ethical and moral reasoning. Our main goal is to determine if the descriptions, explanations, and justifications provided by the authors are classifiable according to the concepts of the framework. Our analysis followed interpretive research method principles [8] . We marked sentences that express concepts of the schema, i.e., goals, actions, explicit value terms (e.g., privacy, surveillance, helpful, useful), and value consequences, and interpreted them through the lens of the questions. In the presentation of the analysis, we use Q# to refer to the related questions of the schema, where applicable. Indeed, multiple readings and interpretations of a text can be generated. The analysis draws on the text in its own right. We do not challenge its authors, nor undertake a critical evaluation of the quality of the articles. Yet, by analyzing the articles in the light of the framework we also demonstrate how authors, reviewers, and editors can apply it.
The Fit4Life Case
This case deals with a fictional, critical design, whose goal is not to provide a clear solution to a problem but to provoke reflection about ethical and conceptual limits of persuasive computing. For this purpose, Purpura et al. [12] first took the persuasive technology and obesity research literature at their word and implemented their logic and recommendations in a system called Fit4Life. Then they used the system as an example for reflecting on persuasive computing. The Fit4Life system "encourages individuals to address the larger goal of reducing obesity in society by promoting individual healthy behaviors." Its goal is to make users aware of situations that might negatively impact on their maintaining their ideal weight and to cause a change in their eating and exercise behaviors. The persuader is, on one level, the system designers. On another level, the Fit4Life system allows other individuals on social networks to become persuaders and influence each user (e.g. by generating wall posts to notify others to provide encouragement).
We employed the framework to analyze researchers' critical reflections on the design of Fit4Life and persuasive computing. Table 2 illustrates example statements as evidence used for the reflections relating to some of the questions. Concerning the pragmatic discourse, the researchers reflected on the societal goal of reducing obesity and the value of its achievement (Q3), i.e., improving the health of people and also making them attractive and socially acceptable. They criticized the design goals of the previous research and suggested alternative design goals to promote the same value (Q5). The researchers also argued for a design to foster mindfulness, challenged the appropriateness of existing actions for this purpose (Q7), and suggested alternative ways of achieving the desired goals effectively (Q8). Finally, they reflected on value consequences or side-effects of actions, for example, stating that the use of a specific model narrows our understanding of healthiness (Q11), that the use of a quantitative measuring method discards the value of personal experience (Q12), and that the system suggesting what to do precludes users from deciding on appropriate actions and improving their selfreflection ability (Q13).
Ethical discourse involves reflections on values and value conflicts as well as the assessment of whether actions and goals are in line with the preferred values. The example sentences illustrate researchers' evaluation/checking of Fit4Life against some accepted values. While reflecting on a broader, pervasive rationalization of our lives, they criticized Fit4Life for representing a rationalistic, objective worldview and denying our humanity (Q15), and that the mechanism used (i.e., the beacon) is coercive, forcing users to act involuntarily (Q16).
Moral discourse involves reflections on the rightness of actions or decisions. For example, the researchers raised moral issues with respect to enforcing the social good over the individual good through unpleasant pressure (Q17), setting goals for changing another's attitude, belief, or behavior (Q18) and using fears and anxieties as a means for achieving social goals (Q19).
We should note that multiple interpretations of a statement are possible. For example, a statement that emphasizes rationalization through a persuasive system can be interpreted from a pragmatic perspective (i.e., the effectiveness of rationalization through the system), from an ethical perspective (i.e., the goodness of rationalization through the system), or from a moral perspective (i.e., the rightness of rationalization through the system). Similarly, statements that criticize preferences for social goods (or goals) over individual goods (or goals) and vice versa may be viewed from the perspective of goodness (ethical) or rightness (moral).
In summary, the analysis illustrates how the researchers used arguments to present and justify their work that matches some of the questions in the framework, and that the main ideas of the framework are inherently considered within their research communication practice.
Table 2. Reflections on the design of the Fit4Life system
Pragmatic Discourse
Goal-Value: Reflect on the goal and its value
Q3: "Optimizing the system to achieve the user-in-societal goal of reducing obesity will not only improve the health of working Americans, making them more productive, but, also has the effect of helping each participant become more attractive, and, therefore, more socially acceptable." (p. 424) Q5: "While we used the terminology and design practices of the persuasive computing movement, the complete Fit4Life product […] highlights a need for reflection through nonjudgmental means rather than persuasion to achieve an ideal. In this way, it suggests that an ideal system might be a subjective one that would allow users to define their own meanings and values." (p. 428)
Action-Goal: Reflect on the preferred action (means) to achieve the goal
Q7: "If Fit4Life were designed to foster mindfulness, it might not discuss calories, schedules, and exercise in minutes at all." (p. 431) Q8: "[…] exercise and diet planning regimes could be more effective […] By exposing rather than covering seams [...] in the abilities of calorie or exercise tracking, […] users would be encouraged to reflect on how they feel." (p. 431)
Action-Value: Reflect on the value consequences of the action
Q11: "One issue with the formal models derived from sensed data used in Fit4Life is that positive behavior is identified solely with reducing BMI. In choosing such a fixed model, the system reinforces a narrow conception of what it means to be healthy or fit." (p. 429) Q12: "By focusing on quantitative measures the system also discards the value of personal experiences and emotions for a utilitarian position on the value of food and exercise." (p. 429)
Q13: "[The System] provides explicit verbal suggestions when specific foods should be eaten or avoided […]
The user no longer has to calculate calories consumed […]to determine for themselves whether they are within their daily calorie allowance […] we took away the user's ability to reflect on their situation and decide on appropriate action." (p. 430)
Ethical Discourse
Values: Reflect on the compatibility of final decisions with ethical values
Q15: "Fit4Life represents an incursion of a rationalistic, objective view of the world that is often hidden in the agendas of persuasive designers. […] By seeking to reduce basic human flaws (or characteristics […] ), the persuasive agenda embodied in this design is dehumanizing." (p. 429) Q16: "But when viewed critically, the beacon appears as both a signal for help and an element of shame. While soliciting support for the user it also highlights his or her nonconformity to personal and social norms and an inability to stick to plan. We believe that this shame […] is coercive […] ." (p. 428) 
Moral Discourse
Norms: Reflect on the compatibility of decisions with accepted moral norms
Discussion and Conclusion
Acknowledging that persuasive systems imply value assumptions and have consequences for those affected, previous research has already emphasized the importance of reflection and user participation in the analysis, design and evaluation of such systems. In this paper we have taken a reflective perspective and considered a reflection framework which was informed by discourse ethics, in particular by three types of practical discourses, as well as by other value-focused approaches. The framework includes a set of refined discourse-type specific guiding questions for supporting the reasoning of researchers, designers or other stakeholders in practical discourses. The questions aim to create an awareness of important aspects and to prompt discourse participants to think about them. The demonstration of the framework by applying it to a prior case have provided evidence of its applicability as well as showing its practical relevance for communicating research results. The analysis of the article on persuasive technology shows that researchers' reflections on the main concernsincluding the desirability of changing a behavior to a specific direction, the effectiveness of methods chosen, and the value implicationsinstantiate concepts of the framework such as values, goals and actions at different levels of abstraction.
This work offers several benefits to research and practice. First, it provides refined structures for documenting the reasoning of researchers throughout different stages of a project. Second, it complements general guidelines for communicating reflective research results by making dimensions such as goal-value or action-value with associated critical questions explicit, so that researchers can use the framework as a guide to reason about the content they want to communicate in different sections of an article, including the goals, actions (methods) and associated values at different levels of granularity. Third, the framework can be used for ex post analysis and evaluation of published works. By asking questions researchers can critically evaluate ideas and identify further research issues which have gained less attention or been ignored. Nevertheless, we do not argue for a too strict consideration of the questions, as this may not always be practical for different reasons, including limits to an article's length, its thematic focus, as well as the background of researchers. Fourth, this work may also be of value in a review process. Reviewers can consider the concepts and questions of the framework so as to assess the validity of a value sensitive design research study as well as the reporting of its results. In this way, the reviewers participate in and continue practical discourses leading to an agreement or a revision of the research and/or the organization of the paper's content.
The suggested questions are by no means complete. Researchers can investigate additional questions for promoting reflection and guiding research communication. Moreover, further proof-of-use analyses can follow once we see how these ideas are applied in future research publications.
